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(54) Title: APPARATUS AND METHOD FOR CLEANING POULTRY 
(57) Abstract 


An apparatus is provided for cleaning poultry 
carcasses (20) having a cavity. A plurality of cleaning 
heads (80) are spaced about a sprayer carousel (50) 
that is rotatably mounted upon a vertical shaft (15). 
The cleaning heads are mounted upon a plurality of 
vertically oriented guide rails (54) which are spaced 
about the sprayer carousel. A circumferential cam 
(70) is fixedly, connected to the vertical shaft inside 
the sprayer carousel. A cam follower (120) connected 
to each cleaning head follows the profile of the cam, 
displacing the cleaning head vertically along the guide 
rails. A conveyor transports the carcasses sequentially 
into and out of engagement with the sprayer carousel 
and an indexing member (58) maintains each of the 
carcasses in alignment with one of the cleaning heads. 
In response to relative movement between the fixed 
cam and the rotatable sprayer carousel the cam follower 
of each cleaning head follows the circumferential 
profile of the cam. In this way each cleaning head 
is inserted into the internal cavity of the carcass where 
the probe is maintained for a dwell period before being 
withdrawn from the internal cavity. 
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WO 98/20981 PCHYUS97/20764 
APPARATUS AND METHOD FOR CLEANING POULTRY 


FIELD OF THE INVENTION 

The present invention relates to a poultry- 
cleaning device for cleaning the residual viscera on 
a poultry carcass once the carcass has been 
5 eviscerated. In particular, the device of the 
present invention provides an improved poultry- 
cleaning -device incorporating a plurality of cleaning 
heads, each of which extend into a cavity in an 
eviscerated bird. The cleaning heads are maintained 

10 at an extended position during a lower dwell period, 
so that cleaning fluid sprayed into a cavity of a 
bird drains from the bird while the cleaning head is 
extended into the cavity of the bird. In addition, 
the present invention provides an improved nozzle 

15 operable in connection with each cleaning head. 

BACKGROUND OF THE INVENTION 

The use of cleaning devices that clean 
eviscerated birds by inserting a cleaning head into 

20 an internal cavity of the bird are well-known in the 
art. One difficulty with the known cleaning devices 
is that for certain types of poultry, the cleaning 
fluid is unable to freely drain from the internal 
cavities of the birds. In particular, poultry such 

25 as turkeys have an upper cavity and a lower cavity. 

In the known devices, the cleaning fluid sprayed into 
the upper cavity of a turkey often does not properly 
drain so that cleaning fluid is trapped in the upper 
cavity of the turkey. 

30 Another difficulty frequently encountered 

relates to the need for thoroughly cleaning the 
internal cavities of poultry. This difficulty occurs 
because many of the known cleaning heads incorporate 
a nozzle having discharge orifices that direct the 

35 flow of cleaning fluid directly toward the internal 
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cavity of a bird.- Typically, such nozzles have a 
plurality of small discharge orifices that direct a 
plurality of thin streams of cleaning fluid toward 
the internal cavity. Often the area of the internal 
5 cavity between adjacent streams of cleaning fluid is 
not properly cleaned. Other nozzles incorporate a 
unidirectional flow that is unable to thoroughly 
clean certain areas of different types of poultry. 

10 SUMMARY OF THE INVENTION 

In accordance with the present invention, 
an apparatus is provided for cleaning poultry. More 
specifically, the apparatus functions to spray 
cleaning fluid into a cavity of an eviscerated 
15 poultry carcass to remove any residual viscera. 

To clean a poultry carcass having a cavity, 

the apparatus includes a cleaning head operable 

between a retracted position and an extended 

position. The cleaning head includes a spray tip for 

♦ 

20 spraying cleaning fluid into the internal cavity of 
the carcass. A circumf erencial cam controls the 
displacement of the cleaning head from the extracted 
position to the extended position. The cam includes 
an upper dwell portion and a lower dwell portion, 

25 which extends for at least approximately 3 0© of the 
circumference of the cam. A cam follower connected 
to the cleaning head engages the cam, tracing the 
profile of the cam. In this way the cleaning head is 
displaced from the retracted position to the extended 

30 position so that the cleaning head extends into the 
internal cavity of the carcass. 

The present invention also provides for an 
improved nozzle operable in connection with the 
cleaning apparatus. The nozzle includes a fluid 

35 inlet for receiving cleaning fluid, which is in fluid 
registry with a plenum. A plurality of discharge 
orifices are circumf erentially spaced about the 
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plenum and two external circumferential diffusion 
surfaces oppose the discharge orifices. Each of the 
discharge orifices direct a stream of cleaning fluid 
onto one of the diffusion surfaces so that the stream 
5 of cleaning fluid is diffused by the diffusion 
surface and directed radially outwardly from the 
nozzle. 


DETAILED DESCRIPTION OF THE DRAWINGS 

10 The foregoing summary, as well as the 

following detailed description of the preferred 
embodiments of the present invention, will be better 
understood when read in conjunction with the appended 
drawings, in which: 

15 Fig. 1 is a fragmentary perspective view of 

a poultry .cleaner in accordance with the present 
invention; 

Fig. 2 is a fragmentary side elevational 
view of the poultry cleaner illustrated in Fig. 1; 

20 Fig. 3 is a schematic plan view of the 

poultry cleaner illustrated in Fig. 1; 

Fig. 4 is a schematic representation of the 
profile of a cam used in connection with the poultry 
cleaner shown in Fig. 1; 

25 Fig. 5 is an enlarged fragmentary side 

elevational view partly in section of a spray head 
used in connection with the poultry cleaner shown in 
Fig.l, with the spray shown extended into a bird; 
Fig. 6 is an enlarged exploded side 

30 elevational view partly in section of a spray head 

used in connection with the poultry cleaner shown in 
Fig. 1; 

Fig. 7, is an enlarged fragmentary view 
partially in section of a spray tip used in 
35 connection with the poultry cleaner shown in Fig. 1; 
and 

Fig. 8 is a cross -sectional view of the 
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spray tip shown in Fig. 7 taken along line 8-8. 

Fig. 9 is a side elevational view partially 
in section of an alternate nozzle operable in 
connection with the apparatus illustrated in Fig. 1. 
5 Fig. 10 is a side elevational view 

partially in section of a second alternate nozzle 
operable in connection with the apparatus illustrated 
in- Fig. 1 . 

10 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring now to the drawings in general 
and to Figs. 1 and 2 specifically, a poultry cleaner 
10 'is illustrated. Preferably, the poultry cleaner 
10 is a station that is incorporated into an 

15 automated poultry processing system. To this end, 

birds that have been eviscerated are conveyed to the 
poultry cleaner to remove residual viscera by 
spraying the external surface and the internal 
cavities of the birds with a cleaning fluid. The 

20 cleaned birds are then conveyed to the next station 
along the processing line for further processing. 

In the cleaner 10, the eviscerated birds 
engage a rotatable spray carousel 50 having a 
plurality of spray heads 80 spaced about the 

25 circumference of the carousel. As a bird 20 engages 
the spray carousel 50, the bird is aligned with a 
spray head 80 so that the spray head can be inserted 
into the cavity of the bird. The conveyor 30 and the 
carousel 50 are interconnected so that as the bird 

30 engages the carousel and aligns with the spray head, 
the bird rotates about the carousel for approximately 
270o at the same speed as the carousel, thereby 
maintaining the bird in alignment with the spray head 
as the bird passes through the cleaner 10. 

35 As a bird 20 travels around the carousel 

50, the bird is sprayed internally and externally to 
remove any residual viscera remaining on the bird 
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after evisceration. The external spray is provided 
by a plurality of sprayers disposed about the 
carousel 50. In the present instance the external 
sprayers are helical sprayers 48 disposed inside and 
5 outside the circumference of the carousel 50. (For 
clarity, the helical sprayers are not illustrated in 
Fig. 1.) As shown in Fig. 2, a series of nozzles on 
the helical sprayers 48 is provided for spraying the 
external surface of the bird as the bird travels 

10 around the carousel. 

Each bird 20 is cleaned internally by one 
of the spray heads 80. As the bird 20 travels around 
the carousel 50, the spray head 80 travels into the 
bird, spraying cleaning fluid into the internal 

15 cavities of the bird. The spray head 80 travels 

vertically along a pair of guide rails 54 that are 
spaced about the circumference of the carousel 50. 
The travel of the spray head along the guide rails 54 
is controlled by a circumferential cam 70 fixed in a 

20 position disposed radially inwardly from the 

carousel. A cam follower 120 connected to the spray 
head 80 engages the cam 70. As the carousel 50 
rotates, the cam follower 120 follows the profile of 
the fixed cam 70 thereby displacing the spray head 80 

25 in response to the profile of the cam 70. 

As shown in Fig. 5, birds such as turkeys 
have two cavities, an upper cavity 24 and a lower 
cavity 26. A piece of tissue, referred to as a 
diaphragm 28, separates the upper cavity from the 

30 lower cavity. As the spray head enters the lower 

cavity, the spray head expands the diaphragm 28. The 
cleaning fluid sprayed into the lower cavity 26 
drains out a drainage opening 29 adjacent the neck. 
Frequently, the diaphragm 28 contracts after the 

35 spray head 80 is removed from the lower cavity 26, 
preventing cleaning fluid in the upper cavity from 
draining into the lower cavity and out the drainage 
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opening. To allow the upper cavity 24 to properly 
drain, the spray head 80 remains extended in the 
lower cavity for a period. While extended in the 
lower cavity, the spray head maintains the diaphragm 
5 in an expanded state allowing the cleaning fluid to 
drain around the spray head and out of the upper 
cavity 24 . After remaining extended in the lower 
cavity for a period, the spray head retracts out of 
the bird before the bird exits the cleaner 10. 

10 To begin the cleaning process, eviscerated 

birds 2 0 are transported along a conveyor 30 to the 
cleaner 10, typically at the rate of 30-50 birds per 
minute. The conveyor 30 is an overhead track 34 that 
extends between each station along the processing 

15 system. Each bird is hung from a yoke 35 that rides 
along the track 34. An elongated rod, referred to as 
a shackle bar 36, is universally connected to the 
yoke 35. A shackle 38 connected to the distal end of 
the shackle bar 3 6 grips the bird about the knuckle 

20 of each thigh. A drive chain (not shown) connected 
to each yoke 35 drives the birds along the overhead 
track 34. Typically, the yokes are spaced apart 
approximately 12" from one another along the chain so 
that the birds are spaced from each other along the 

25 conveyor 30. As shown in Figs. 1 and 5, the birds 
are hung from the track 34 so that the vent 22 of 
each bird is oriented upwardly to allow a spray head 
80 to be inserted through the vent 22 into the 
cavities in the bird during the cleaning operation. 

3 0 The conveyor 30 serially transports the 

birds to the cleaner 10 which cleans the birds by 
spraying the inside and outside of each bird with a 
cleaning fluid such as water or a trisodium phosphate 
solution. A housing 40 encloses the cleaner 10 to 

35 contain the cleaning fluid, which flows into a drain 
46 in the floor of the housing 40 after being sprayed 
on the birds. The fluid flowing into the drain is 
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then collected and recirculated through the cleaner 
10. An entrance 42 and an exit 44 in the housing 40 
allow the birds transported by the conveyor 30 to 
enter and exit the housing. 
5 The conveyor 30 transports each bird 

through the entrance 42 into the cleaner 10. The 
birds are then transported around a spray carousel 50 
rotating about a shaft 15. An indexing plate 58 
connected to the spray carousel 50 circumf erentially 

10 spaces the birds around the spray carousel. As 

illustrated in Fig. 1, the indexing plate 58 is a 
circular plate having a series of circumf erentially 
spaced indexing teeth that engage the shackle bar 36 
for each bird. In this way, the indexing plate 58 

15 maintains each bird 20 at a fixed circumferential 
position relative to the spray carousel 50 as the 
birds are transported through the cleaner. 

The rotation of the spray carousel is 
controlled by the chain that drives the conveyor 30. 

20 A drive cog (not shown) connected to the spray 

carousel 50 engages the chain in the conveyor 30. As 
shown in Fig. 1, the conveyor track 34 is curved to 
generally follow the circumference of the spray 
carousel 50. As the chain in the conveyor drives the 

25 birds around the curved track 34, the chain also 

drives the drive cog connected to the spray carousel, 
thereby matching the rotational speed of the spray 
carousel with the speed at which the birds are 
conveyed around the carousel . 

30 The spray carousel 50 is a f rustoconical 

drum rotatably mounted on the vertical shaft 15 . The 
carousel has a circular upper plate 51 and a larger 
circular lower plate rotatably mounted to the shaft 
15. A plurality of guide rods 54 are 

35 circumf erentially spaced about the upper and lower 
plates, connecting the plates to form the 
f rustoconical drum shape. The guide rails 54 are 
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connected to the plates 51 and 52 in parallel spaced 
pairs, such that the guide rails in a pair are 
parallel, but adjacent pairs are not necessarily 
parallel . 

5 A plurality of spray heads 80 are mounted 

on the guide rails 54 of the spray carousel 50. Each 
spray head 80 is mounted on one of the pairs of guide 
bars 54 so that the vertical displacement of the 
spray head is guided by the pair of guide bars. The 

10 foray heads 80 move up and down along the guide bars 
in response to a circumferential cam 70. A cam 
follower 120 connected to each spray head 80 traces 
the profile of the cam 70 as the carousel 50 rotates 
about the cam, thereby displacing the spray heads 

15 vertically along the guide bars 54 as discussed 
below. 

As best seen in Fig. 1, the cam 70 is a 
linear-type cam wrapped around the interior of the 
spray carousel 50 and is spaced inwardly from the 

20 guide bars 54. As illustrated in Figs. 2 and 5, the 
cam 70 is supported by a framework of braces 71 
fixedly connected to the shaft 70. Because the cam 
70 is fixed to the shaft, the rotation of the spray 
carousel 50 about the fixed shaft 15 causes relative 

25 motion between the carousel and the cam. 

The cross-section of the cam 70 is seen 
most clearly in Fig. 5. The cam 70 is a U-shaped 
channel having upper and lower drive surfaces 77 and 
78, respectively. The cam follower 120 connected to 

30 each spray head 80 follows the upper and lower drive 
surfaces, thereby displacing the spray heads to 
follow the profile of the cam. 

The profile of the cam is illustrated in 
Fig. 4, which represents the profile of the cam if 

35 the cam is unwrapped and laid out from end to end. 
As shown, the cam includes two dwell portions, an 
upper dwell 73 and a lower dwell 75, and two 
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translational portions, an insertion portion 72 and 
an extraction portion 74. The angular designations 
in Fig. 4 represent angular points around the 
circumference of the cam when the cam is wrapped 
5 around the interior of the carousel. For instance , 
the zero degree mark at the left end of the cam 
profile represents the point at which a bird engages 
the spray carousel 50. At this point, the cam 70 is 
at its highest vertical point corresponding to a 

10 fully retracted spray head position. The portion of 
the cam from zero degrees to approximately 90° is the 
translational portion 72 corresponding to the 
insertion of the spray head into the bird. From 
approximately 90° to approximately 150° is the lower 

15 dwell portion 73 which corresponds to the dwell 

period that the spray head 80 remains fully inserted 
in the bird to allow the bird to drain. From 
approximately 150° to approximately 220° is the 
translational portion 74 corresponding to the 

20 extraction of the spray head 80 from within the bird. 
From approximately 220° to 360° is the upper dwell 
portion 75, which corresponds to the dwell period 
during which the spray head 80 is fully retracted 
from the bird and the bird is conveyed away to exit 

25 the cleaner. 

Referring to Figure 2, a manifold 60 
provides cleaning fluid to the spray heads 80 via a 
plurality of fluid lines 64. The manifold includes a 
rotary valve to control the flow of the fluid to the 

30 fluid lines 64. In the present instance, the rotary 
valve includes a fixed body and a rotatable body that 
rotates along with the spray carousel 50. Both the 
fixed body and the rotatable body have ports. When 
the ports on the rotatable body align with the ports 

35 in the fixed body, cleaning fluid flows from the 
manifold to the corresponding spray head. 

In the present instance, the rotary valve 
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is configured so that cleaning fluid flows to each 
spray head 50 as follows. At zero degrees along the 
cam 70 a bird 20 is aligned with a spray head 50, and 
cleaning fluid does not flow to the spray head 50. 
5 The spray head 50 travels vertically toward the bird 
20, and prior to entering the bird, the ports in the 
fixed and rotatable portions of the rotary valve 
align so that fluid flows from the manifold 60 to the 
sprayhead 50 via one of the fluid lines 64. 

10 Preferably, the start of the cleaning fluid is timed 
so that the cleaning fluid starts flowing just prior 
to the entrance of the spray head 50 into the average 
size bird being processed by the cleaner 10. In this 
way the amount of cleaning fluid sprayed before the 

15 spray head enters the bird 20 is diminished, thereby 
minimizing wasted cleaning fluid. Once the flow of 
cleaning fluid starts, the flow continues until the 
spray head is fully extended. Once the spray head 50 
is fully extended, the rotary valve stops the flow of 

20 cleaning fluid to the spray head. The cleaning fluid 
then drains from the bird during a dwell portion as 
is further described below. Although in the present 
instance the flow of fluid stops once the spray head 
is fully extended, the flow of fluid may be stopped 

25 before the spray head is fully extended. 

As noted, the circumferential point along 
the cam 70 at which a bird engages the cleaner and is 
oriented under a spray head is designated as zero 
degrees in Fig. 4. When the bird engages the 

30 carousel, the spray head 80 is in the fully retracted 
position above the bird. As the bird and carousel 
rotate around the cam 70 for the first 90°, the cam 
follower 120 traces the downward path of the cam, 
thereby displacing the spray head downward, inserting 

35 the spray head into the bird. The insertion portion 
72 of the cam 70 can be circumf erentially shorter or 
longer depending on the desired amount of spray time 
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and the desired amount of dwell time. For example, 
if the insertion period is shortened to 60° instead 
of 90°, the reduction of 30° from the insertion 
portion can be added to the lower dwell portion' 73 
5 increasing the lower dwell portion to 90°, thereby- 
increasing the amount of time that cleaning fluid can 
drain from the bird. However, the spray head 80 only 
sprays fluid inside the bird during the insertion 
period. Therefore, reducing the insertion portion 

10 reduces the amount of time the spray head is spraying 
cleaning fluid. In addition, decreasing the 
insertion period sharpens the downward angle of the 
cam 70 thereby increasing the reactional force 
applied to the cam and the cam follower 120. When 

15 the cam follower 120 contacts either of the angled 

translation portions of the cam, the reactional force 
has a vertical or longitudinal component and a 
horizontal or transverse component . The vertical 
component against the cam follower 120 causes the 

20 spray head to move vertically along the guide rails 
54. The transverse component, however, operates 
against the force of the conveyor transporting the 
bird around with the carousel. Therefore, the cam 
follower 120 must be sufficiently strong to withhold 

25 the transverse force component. In the present 
instance, it has been found that a desirable 
compromise among these competing factors is an 
insertion portion of about 90° in circumferential 
length. 

30 As the spray head 80 is inserted downward 

into the bird, the spray head cleans the inside 
cavity of the bird with a cleaning fluid. Birds such 
as turkeys 2 0 have two cavities separated by a 
diaphragm 28 that frequently expands to seal the 

35 passage between the two cavities. As illustrated in 
Fig. 5, when cleaning such birds, the spray head 
extends through the upper cavity 24 into the lower 
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cavity 26 to clean the lower cavity. 

While the spray head is extended into the 
lower cavity 26, the spray head displaces the 
diaphragm 28 allowing the cleaning fluid in the upper 
5 chamber 24 to drain into the lower cavity. From the 
lower cavity, the cleaning fluid freely drains out of 
a drainage opening 29 adjacent the neck of the bird. 

After a bird 20 has rotated around the 
insertion portion of the cam 70, the spray head 80 is 

10 in its lowermost position extending into the lower 
cavity 26 of the bird, and depending on the size of 
the bird, the spray head may extend out through the 
drainage opening 29. While the spray head 50 is 
extended into or through the lower cavity, the supply 

15 of cleaning fluid to the spray head is shut off and 
the cleaning fluid is allowed to drain from the bird 
during a dwell period. During the dwell period, the 
spray head 80 is maintained in a fully extended 
position. While the spray head is fully extended 

20 during the dwell period, the spray head displaces the 
diaphragm 28 between the upper and lower cavities of 
the bird, allowing the cleaning fluid sprayed in the 
upper chamber to drain into the lower cavity and out 
of the bird. In this way, the amount of cleaning 

25 fluid trapped in the upper cavity is significantly 
reduced. 

If the lower dwell period is significantly 
below 3 0© in circumferential length then the drainage 
time for the birds may not be adequate. In addition, 

30 a longer lower dwell time is advantageous so that a 
lower dwell time of greater then 40o in 
circumferential length is preferred over 30o. in the 
present instance, the carousel has sixteen spray 
heads and. the lower dwell is approximately 60 o in 

35 circumferential length. If the diameter of the 

carousel is increased to provide for more sprayheads, 
a lower dwell of approximately 50° in circumferential 
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length may be utilized to provide a time period 
similar to the 60° dwell period on a sixteen spray 
head device. Further, the lower dwell may be 
increased to over 60o in circumferential length. 
5 However, increasing the lower dwell to over 

approximately 90° may adversely affect the operation 
of the apparatus during the remaining portions of the 
cam profile. 

After the spray carousel has rotated past 

10 the lower dwell portion 73 of the cam 70, the cam 
follower engages the upwardly angled retraction 
portion 74 of the cam. As the carousel is rotated 
around the retraction portion of the cam, the spray 
head 80 is displaced upwardly along the guide rails, 

15 retracting the spray head out of the bird. The 
optimal circumferential length of the retraction 
portion 74 of the cam is based on several factors 
including the desired lower dwell period and the 
strength of the cam and the cam follower. In the 

2 0 same way that decreasing the length of the insertion 
portion of the cam can increase the lower dwell time, 
as discussed previously, decreasing the length of the 
retraction portion can also increase the length of 
the lower dwell portion, thereby allowing more 

25 drainage time. However, decreasing the length of the 
retraction portion increases the reactional forces 
that the cam 70 and cam follower must withstand in 
the same way that the reactional forces are increased 
when the insertion portion of the cam is reduced, as 

30 discussed above. Therefore, it has been found that a 
retraction portion of approximately 70° in 
circumferential length is desirable. However, as 
with the insertion portion, the length of the 
retraction portion may be altered based on the 

35 conveyor speed and the strength of the cam and cam 
follower. 

. After the spray head 80 is fully retracted 
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from the bird, the bird continues to follow the 
carousel around the cam, following the upper dwell 
portion 75 of the cam, maintaining the spray head in 
a fully retracted position. Along the upper dwell 
5 portion, the conveyor track 34 curves away from the 
spray carousel 50, so that the shackle bar 36 of the 
bird disengages from the indexing plate 58 and the 
bird is transported away from the spray carousel and 
out the exit opening 44 . 

10 In total, each bird engages with the spray 

carousel and rotates with the spray carousel 
preferably for at least 220o: equal to the preferred 
lengths of the insertion portion (90°) the lower 
dwell (60°) and the retraction portion (70<>) of the 

15 cam 70. In the present instance each bird engages 
the spray carousel and rotates with the spray 
carousel for approximately 270o. The additional 
length of rotation is provided so that the birds can 
engage the upper dwell of the cam when the birds 

20 first engage the carousel, rather than engaging the 

carousel at the beginning of the insertion portion of 
the cam as shown in Fig. 4. The additional length 
also allows the birds to engage the upper dwell 
portion of the cam for a period after the spray heads 

25 are retracted from the birds before the birds 
disengage the carousel. 

Referring now to Figs. 6 and 7, the details 
of one of the spray heads 80 are more clearly 
illustrated. As illustrated in Fig. 6, the spray 

30 head is connected to a guide block 81. The guide 
block is slidably attached to one of the parallel 
pairs of guide rails 54 disposed about the spray 
carousel 50, as shown in Figs. 1 and 5. As shown 
more clearly in Fig. 1, each guide block 81 is 

35 disposed between two parallel guide rails 54, so that 
the guide block engages each rail. The guide block 
slides up and down the guide rails, being guided by 
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the rails. In this way, the guide block vertically 
displaces the spray head connected to the guide block 
as the spray head rotates about the cam 70. 

A cam follower is also connected to the 
5 guide block 81. In the present instance, the cam 

follower 120 is a roller type cam follower, including 
a roller 125 and a spacer 122 that maintains the 
roller 125 at a predetermined distance away from the 
guide block 81. The roller 125 engages the upper and 

10 lower drive surfaces 77 and 78 of the cam (see Fig. 

5) , rolling along the upper face 77 as the spray head 
80 is being inserted into the bird and rolling along 
the lower surface 78 when the spray head is being 
retracted from the bird. A washer 123 disposed 

15 between the roller 125 and the spacer 122 reduces the 
wear of the spacer on the roller during operation. A 
bearing 126 is inserted into the interior bore of the 
roller and held captive in the roller by an insert 
128. The cam follower is assembled and connected to 

20 the guide block 81 by a cap screw 129 extending 

through the cam follower, threadedly engaging the 
guide block. 

A nipple 82, connected to the guide block 
81, provides a means for connecting the guide block 

25 to one of the fluid lines 64. The nipple 82 is 

threaded into the guide block, registering with a 
fluid inlet 83. As shown in Fig. 2, the fluid line 
64 is connected to the nipple 82 at the proximal end 
and to the manifold 60 at the distal end. The 

30 manifold 60 supplies cleaning fluid to each of the 
guide blocks and thereby to the spray heads via a 
plurality of fluid lines 64. 

The 'fluid inlet 83 in the guide block 
extends into a socket 84 for receiving the spray head 

35 80. The spray head has an elongated hollow 

cylindrical extension shaft 85 having a plurality of 
ports 86 circumf erentially spaced about the proximal 
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end. The shaft 85 is inserted into the socket in the 
guide block so that the ports 86 register with the 
fluid inlet 83, and then is fixedly connected to the 
guide block 81, for example by pinning the shaft 85 
5 to the guide block. 

A cage 90 surrounding a spray tip 100 is 
fixedly connected to the distal end of the extension 
shaft 85, preferably by welding. The spray tip 
includes an elongated hollow barrel 102 connected at 

10 the proximal end to a base 92 of the cage, and is in 
fluid registry with the extension shaft 85. The 
distal end of the barrel 102 is connected to a 
nozzle, which discharges the cleaning fluid onto the 
bird. A fluid passage 103 extends through the barrel 

15 102 and into a plenum 104 located within the nozzle 
107. 

As shown in Fig. 7, the nozzle includes two 
external annular grooves forming a front trough 108 
forward of the plenum 104 and a rear trough 109 

20 rearward of the plenum, each of which preferably has 
a rounded bottom. In this way, the plenum 104 is 
located axially between the front and rear troughs, 
108 and 109, and extends radially outward at least as 
far as the troughs. In other words, the diameter of 

25 the plenum 104 is equal to or greater than the 

external diameter of the nozzle 107 at the bottom of 
the front and rear troughs 108 and 109. 

A plurality of discharge orifices 106 are 
circumf erentially spaced about the plenum 104, 

30 extending from the plenum toward the front and rear 
troughs 108 and 109. In the present instance, the 
orifices 106 are parallel to the axis of the fluid 
passage 103 within the barrel 102. Preferably, the 
orifices are adjacent the external surface of the 

3 5 troughs 108, 109. In the present instance, the 

discharge orifices are parallel to the central axis 
of the fluid passage 103 and are tangent to the 
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surface of the nozzle. In addition, the forward face 
of the front trough 108 and the rearward face of the 
rear groove trough 109 form concave diffusion 
surfaces 110 for diffusing the cleaning fluid 
5 discharged from the discharge orifices 106. The 

annular outer edge 112 of each diffusion surface 110 
is a sharp edge to facilitate flow of the cleaning 
fluid radially away from the nozzle 107. If the 
outer edge 112 is rounded, some cleaning fluid will 

10 tend to flow around the outer edge 112 and continue 
flowing along the surface of the nozzle rather than 
■ being sprayed outwardly radially. 

The nozzle 107 is illustrated in Fig. 7 as 
an integral single piece nozzle. However, if the 

15 nozzle if fabricated from metal, it is not practical 
to fabricate the nozzle from a single piece. 
Therefore, in the present instance, the nozzle 107 is 
fabricated from two pieces that are welded together. 
The first piece of the nozzle includes the rearward 

20 half of the plenum 104, with the orifices adjacent 

the rear trough 109. The second piece of the nozzle 
includes the forward half of the plenum 104, with the 
orifices adjacent the forward trough. 

Referring to Figs. 2 and 6, the fluid flows 

25 through the spray head 80 as follows. Fluid under 

pressure is received from the manifold 60 through the 
fluid line 64 connected to the nipple 82 on the guide 
block 81. The cleaning fluid flows through the fluid 
inlet 83 in the guide block 81 and through the ports 

30 86 in the shaft 85 of the spray head 80. The fluid 

then flows through the shaft 85 to the spray tip 100. 
Referring to Fig. 7, in the spray tip, the cleaning 
fluid passes through the fluid passage 103 extending 
through the barrel 102, and into the plenum 104 

35 within the nozzle 107. From the plenum 104 the 
cleaning fluid is discharged from the discharge 
orifices 106 into the front and rear troughs 108 and 


WO 98/20981 


PCT/US97/20764 


. -18- 

109. The fluid begins to diffuse as it flows along 
the surface of the troughs directed toward the 
diffusion surfaces. The fluid the flows over the 
diffusion surfaces and is further diffused as it is 
5 sprayed radially outwardly. In this way, the fluid 
discharged from the orifices 106 is diffused to 
create a generally continuous annular spray of 
cleaning fluid projecting forwardly and rearwardly, 
rather than a series of discrete circumf erentially 

10 spaced streams of cleaning fluid. 

As discussed previously, birds such as 
turkeys have an upper cavity 24 and a lower cavity 26 
separated by a piece of tissue referred to as a 
diaphragm 29, as shown in Fig. 5. When the spray 

15 head passes into the lower cavity 26, the diaphragm 
may close around the spray tip 100 sealing the upper 
cavity 24 from the lower cavity, thereby trapping the 
cleaning fluid in the upper cavity. To prevent the 
diaphragm from sealing around the spray tip 100, a 

20 cage 90 surrounds the spray tip, preventing the spray 
tip from contacting the diaphragm. 

The cage 90 includes a base 92 that is 
fixedly connected to the distal end of the extension 
shaft 95 of the spray head 80, preferably by welding. 

25 The cage is made up of a plurality of narrow rods 
circumf erentially spaced about the spray tip 100, 
radially spaced from the spray tip. The proximal end 
of the rods are fixedly connected to the base, 
preferably by welding, and the distal ends are bent 

30 inwardly so that all of the rods terminate at a 

central point forming a bulbous nose 94. A plurality 
of radial reinforcement braces 96 are spaced about 
the cage 90 connecting each rod 93 to the spray tip 
100 as shown in Fig. 8. 

35 During the cleaning process, the cage 90 

operates as follows. As the spray head 80 is 
inserted into the lower cavity 26 of a bird, the nose 
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94 of the cage breaks the diaphragm between the upper 
and lower cavities if the diaphram was not previously 
broken during processing. However, because the nose 
is bulbous, it is unlikely that the nose will damage 
5 other tissue which the nose contacts in the cavities, 
or upon entering the cavities. When the spray tip 
100 passes into the lower cavity, the cage contacts 
the diaphragm keeping the diaphragm from sealing the 
upper cavity. In this way, cleaning fluid can flow 

10 from the upper cavity 24 around the spray tip into 
the lower. cavity 26 and out the drainage opening 29 
in the lower cavity. In addition, the cage 90 
prevents the diaphragm or any other part of the bird 
from contacting the spray tip, which decreases the 

15 possibility of a piece of tissue or viscera from 

temporarily blocking the orifices 106 in the nozzle. 

Referring now to Fig. 9, an alternate 
nozzle in 190 is shown. The nozzle 190 can be used 
in connection with a cage similar to the cage 90 

20 shown in Fig. 7 if desired. The nozzle 190 includes 
a shank 200 having a through bore 205 forming a 
conduit. The rearward end of the shank 200 is 
externally threaded. The shank also includes a 
plurality. of wrench flats 202 to facilitate 

25 tightening the nozzle. The conduit 2 05 is in fluid 
communication with a plenum 210. A plurality of 
circumferentially- spaced radial discharge orifices 

212 communicate with the plenum 210. The nozzle 
includes a tapered flange 213 adjacent the discharge 

30 orifices 212, which forms a diffusion surface, A 

curved transition connects the diffusion surface 213 
with the discharged orifices 212. The rearward edge 
of the diffusion surface 213 forms a sharp edge 220. 
Configured in this way, fluid flowing through the 

35 discharge orifices 212 will tend to flow along the 

curved transition 215 and onto the diffusion surface 

213 and then radially outwardly away from the nozzle 
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at the sharp edge 22 0 forming a generally continuous 
annular spray pattern. 

The forward end of the nozzle 190 forms a 
spiral tip 230. The spiral tip 230 is generally 
5 cork- shaped in configuration forming a plurality of 
radial diffusion surfaces. A central bore or fluid 
path 232 is formed through the center of the spiral 
tip 230. The distal end of the spiral tip 230 forms 
a solid end wall 235. Alternatively, the central 

10 bore 232 can extend through the end wall 235. 

In operation, the nozzle 190 is connected 
with a spray head from the apparatus, so that 
cleaning fluid flows to the nozzle and enters the 
conduit 205. The cleaning fluid flows through the 

15 conduit to the plenum 210 that communicates with the 
radial discharge orifices 212 and the central bore 
232 of the spiral tip 230. A portion of the cleaning 
fluid flows through the discharge orifices 212 
forming a rearward annular spray pattern as described 

20 above. The remaining portion of the spray fluid 

flows through the central bore 232 of the spiral tip 
and is disbursed radially outwardly by the radial 
diffusion surfaces of the spiral tip. 

25 Referring now to Fig. 10, a second 

alternate nozzle 290 is illustrated. The nozzle 
includes a shank 300 having external threads and a 
plurality of wrench flats 302. A bore 305 extends 
through the nozzle, forming a fluid conduit. A 

30 plenum 310 communicates with the conduit 305. A 
plurality of circumf erentially spaced radial 
discharged orifices 312 are in fluid communication 
with the fluid plenum 310. The external surface of 
the nozzle 2 90 flares radially outwardly rearward of 

35 the discharge orifices 312 forming a curved diffusion 
surface 313. The diffusion surface 313 terminates at 
a rear edge, which forms a sharp edge 320. The 
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nozzle 290 includes a spiral tip 330 that is 
substantially similar to the spiral tip 230 
illustrated in Fig. 9 and described above. 

The nozzle 210 further includes a ring 340 
5 that operates as a spacer to prevent the birds from 
contacting the discharge orifices 312 and the 
diffusion surface 313 as the nozzle 290 passes 
through the birds during operation. For this reason, 
preferably the diameter of the ring 340 is greater 

10 than the diameter of the spiral tip 33 0 and the 
diameter of the diffusion surface 313. 

It will be recognized by those skilled in 
the art that changes or modifications may be made 
without departing from the broad inventive concepts 

15 of the invention. It should therefore be understood 
that this invention is not limited to the particular 
embodiments described herein, but is intended to 
include all changes and modifications that are within 
the scope and spirit of the invention as set forth in 

20 the claims. 
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What is claimed is: 

1. An apparatus for cleaning a plurality of 
poultry carcasses, comprising: 

(a) a vertical shaft; 

(b) a sprayer carousel rotatably mounted 
upon said shaft, comprising a plurality of 
vertically-oriented guide rails spaced about said 
sprayer carousel; 

(c) a circumferential cam fixedly 
connected to said shaft radially spaced from said 
guide rails, said cam having a circumferential 
profile including an upper dwell portion extending 
for at least approximately thirty degrees of the 
circumference of said cam, an angled insertion 
portion, a lower dwell portion, and an angled 
retraction portion; 

(d) a conveyor for transporting the 
carcasses sequentially into and out of engagement 
with said sprayer carousel; 

(e) a plurality of probes in said 
carousel, each of said probes engaging at least one 
of said guide rails, and being vertically 
displaceable along said one guide rail, each of said 
probes comprising: 

(i) a guide block engaging said one 
guide rail; 

(ii) an elongated conduit connected 
at one end to said guide block and 
extending parallel to said guide rail for 
registry with the internal cavity of a 
carcass ; 

(iii) a nozzle connected to the 
distal end of said conduit; 

(iv) a cam follower engaging said 

cam; 
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(f) an indexing member maintaining the 
first of the carcasses in alignment with a first of 
said probes; 

(g) a fluid supply providing fluid to said 

probes ; 

wherein in response to relative movement 
between said sprayer carousel and said cam, said 
follower of each probe follows the circumferential 
profile of said cam, thereby displacing each probe 
along said guide rails from an extracted position 
external of the carcass, to an inserted position 
within the internal cavity of the carcass, where the 
probe is maintained for a dwell period before being 
withdrawn to the extracted position. 

2. The apparatus of claim 1 wherein said 
nozzle comprises a plurality of discharge orifices 
and an external circumferential diffusion surface 
opposing said orifices. 

3. The apparatus of claim 1 wherein said cam 
is a linear type cam. 

4. The apparatus of claim 3 wherein said cam 
comprises an upper drive surface and a lower drive 
surface and said follower engages the upper drive 
surface along the insertion portion of said cam and 
said follower engages the lower drive surface along 
the retraction portion of said cam. 

5. The apparatus of claim 1 wherein said lower 
dwell portion extends for approximately 30 to 90 
degrees of the circumference of said cam. 

6. The apparatus of claim 5 wherein said lower 
dwell portion of said cam extends for approximately 
60 degrees of the circumference of said cam. 
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7. The apparatus of claim 1 comprising a 
housing around said sprayer carousel for containing 
the cleaning fluid sprayed on the poultry carcass. 

8. The apparatus of claim 1 comprising a 
plurality of external sprayers disposed 
circumferential ly about said sprayer carousel for 
spraying cleaning fluid onto the external surface of 
the carcass as the carcass is conveyed around the 
sprayer carousel. 

9. The apparatus of claim 1 comprising a valve 
for controlling the flow of cleaning fluid from said 
fluid supply to said probes, so that cleaning fluid 
flows to each probe when the probe is displaced 
toward the inserted position and cleaning fluid stops 
flowing to the probe while the probe is extended into 
the internal cavity in the carcass. 

10. An apparatus for cleaning a poultry carcass 
having a cavity, comprising; 

(a) a cleaning head operable between a 
retracted position and an extended position, said 
cleaning head including a spray tip for spraying 
cleaning fluid; 

(b) a circumferencial cam for controlling 
the displacement of said cleaning head from the 
extracted position to the extended position, said cam 
including an upper dwell portion and a lower dwell 
portion extending for at least approximately thirty 
degrees of the circumference of said cam; 

(c) a cam follower connected to said 
cleaning head, engaging said cam; 

wherein said cam follower traces the profile of 
said cam, thereby displacing said cleaning head from 
the retracted position to the extended position, so 
that said cleaning head extends into the internal 
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cavity of the carcass. 

11. The apparatus of claim 10 comprising a 
valve for controlling the flow of cleaning fluid to 
said cleaning heads so that cleaning fluid flows to 
said cleaning heads while cleaning head is displaced 
toward the extended position and cleaning fluid stops 
flowing to said cleaning head while said cleaning 
head is extended into the internal cavity of the 
carcass. 

12. The apparatus of claim 10 wherein said 
cleaning tip is maintained in a fixed vertical 
position in the cavity of the carcass as the cam 
follower traces the profile of the lower dwell 
portion of said cam. 

13. The apparatus of claim 10 wherein said cam 
is a linear type cam. 

14 . The apparatus of claim 10 wherein said cam 
is a circumferential cam and said lower dwell portion 
extends for approximately 30 to 90 degrees of the 
circumference of said cam. 

15. The apparatus of claim 14 wherein said 
dwell portion extends for approximately 60 degrees of 
the circumference of said cam. 

16. The apparatus of claim 10 wherein said 
spray tip includes a nozzle comprising a fluid inlet, 
a plurality of discharge orifices in fluid registry 
with said fluid inlet, and two opposing external 
circumferential diffusion surfaces, such that 
cleaning fluid flowing into the fluid inlet is 
discharged through the discharge orifices and 
directed toward the diffusion surfaces, which diffuse 
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the cleaning -fluid to create two generally continuous 
opposing annular spray patterns directed radially 
away from said nozzle. 

17. A nozzle for spraying cleaning fluid, 
comprising: 

(a) a fluid inlet for receiving cleaning 

fluid; 

(b) a cleaning fluid plenum in fluid 
registry with said fluid inlet; 

(c) a plurality of discharge orifices 
circumferentially spaced about said plenum; and 

(d) two external circumferential diffusion 
surfaces opposing said discharge orifices; 

wherein each of said discharge orifices 
directs a stream of cleaning fluid onto one of said 
diffusion surfaces, and said diffusion surfaces 
diffuse the streams of cleaning fluid from the 
discharge orifices and directs the cleaning fluid 
radially outwardly from said nozzle. 

18. The nozzle of claim 17 wherein said 
discharge orifices are tangent the external surface 
of said nozzle so that cleaning fluid discharged from 
said discharge orifices flows along the external 
surface of said nozzle towards said diffusion 
surface. 

19. The nozzle of claim 17 wherein said 
diffusion surfaces are concave. 

20. A spray tip for spraying cleaning fluid, 
comprising: 

(a) an elongated conduit have a central 

axis; 

(b) a plenum in fluid registry with said 

conduit; 
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(c) a plurality of discharge orifices 
circumferentially spaced about said plenum, said 
orifices being substantially parallel to said central 
axis; 

(d) a forward circumferential diffusion 
surface spaced forwardly from said planum opposing a 
plurality of said discharge orifices; and 

(e) a rearward circumferential diffusion 
surface spaced rearwardly from said plenum opposing a 
plurality of said discharge orifices; 

wherein each of said discharge orifices 
directs a stream of cleaning fluid onto one of said 
diffusion surfaces, and said diffusion surfaces 
diffuse the streams of cleaning fluid from the 
discharge orifices and direct the cleaning fluid 
radially outwardly from said nozzle. 

21. The spray tip of claim 20 wherein said 
discharge orifices are tangent the external surface 
of said nozzle so that cleaning fluid discharged from 
said discharge orifices flows along the external 
surface of said nozzle towards said diffusion 
surface. 

22. A method for cleaning a poultry carcass . 
having an upper and a lower internal cavity, 
comprising the steps of: 

(a) conveying a poultry carcass into 
engagement with a sprayer assembly having a cleaning 
head; 

(b) inserting said cleaning head through 
the upper cavity of the carcass and into the lower 
cavity of the carcass; 

(c) spraying the upper and lower cavities 
of the carcass with cleaning fluid while the cleaning 
head is inserted into the carcass; 

(d) maintaining the cleaning head at a 
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fixed position for a dwell period while the cleaning 
head is extended into the lower cavity; 

(e) retracting the cleaning head from the 
carcass ; and 

(f) conveying the carcass away from the 
sprayer assembly. 

23. The method of claim 22 wherein the cleaning 
head includes two opposing external circumferential 
diffusion surfaces and the step of spraying the upper 
and lower cavities of the carcass includes the step 
of directing the cleaning fluid onto the diffusion 
surfaces to diffuse the spray of cleaning fluid. 

24. The method of claim 22 wherein the dwell 
period is sufficiently long to allow most of the 
cleaning fluid sprayed into the upper cavity to drain 
from the carcass. 

25. The method of claim 22 including the step 
of interrupting the spray of cleaning fluid during 
the dwell period so that there is an absence of spray 
during the interruption of spray. 

26. The method of claim 25 wherein the spray of 
cleaning fluid is interrupted for substantially all 
of the dwell period. 


WO 98/20981 


PCT/US97/20764 


1/9 


FIG. 1 



SUBSTITUTE SHEET (RULE 26) 


WO 98/20981 


PCT/US97/20764 


2/9 


FIG. 2 



SUBSTITUTE SHEET (RULE 26) 


WO 98/20981 


3/9 


PCT/US97/20764 



SUBSTITUTE SHEET (RULE 26) 


WO 98/20981 


4/9 


PCT/US97/20764 



SUBSTITUTE SHEET (RULE 26) 


PCT/US97/20764 


5/9 


FIG. 5 



SUBSTITUTE SHEET (RULE 26) 


WO 98/20981 


PCT/US97/20764 


6/9 


FIG. 6 


120 


129 128 126 jj£ 123 122 


..... Bl 

33^-66 
--B5 




SUBSTITUTE SHEET (RULE 26) 



WO 98/20981 


PCT/US97/20764 


8/9 


FIG. 9 



SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 


Inte onal Application No 

PCT/US 97/20764 


A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 B05B1/26 A22C21/00 


According to International Patent Classification (IPC) or to both national classification and IPC 


B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 A22C B05B- 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 


Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category * Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


EP 0 100 563 A (TIELEMAN BV) 15 February 
1984 

see the whole document 


FR 2 150 187 A (PEABODY ENGINEERING 
CORPORATION) 30 March 1973 
see page 2, line 29 - page 3, line 19; 
claim 1; figure 1 


US 5 482 503 A (SCOTT RICHARD ET AL) 9 
January 1996 

see column 3, line 4 - line 55 


1-4, 

7-13,22 

16 

14,15, 
17,18, 
20,21, 
23,24 

16 

17,20 

18,19,21 

1,22 


-/- 


HI 


Further documents are listed In the continuation of box C. 


0 


Patent family members are listed in annex. 


* Special categories of cited documents : 

"A" document defining the general state of the art which is not 
considered to be of particular relevance 

"E" earlier document but published on or after the international 
filing date 

V document which may throw doubts on priority ciaJm(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

'P" document published prior to the international filing date but 
later than the priority date claimed 


T later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an Inventive step when the document Is taken alone 

**Y" document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
In the art. 

document member of the same patent family 


Date ot the actual completion of the Internationa I search 


4 March 1998 


Date of mailing of the International search report 


13/03/1998 


Name and mailing address of the ISA 

European Patent Office, P.B. 581 8 Patentiaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040, Tx. 31 661 epo nl, 
Fax: (+31-70) 340-3016 


Authorized officer 


De Lameillleure, D 


Form PCT/JSA/210 (seoond sheet) (Jury 1992) 


INTERNATIONAL SEARCH REPORT 


Intt anal Application No 

PCT/US 97/20764 


C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 


Category ' Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 

A 

A 
A 
A 

P.A 
A 


GB 662 908 A (GREVILLE HUMPHRIS) 12 

December 1951 

see the whole document 

EP 0 492 735 A (STORK NIJHUIS BV) 1 July 
1992 

US 4 557 016 A (MARKERT HEINRICH W) 10 
December 1985 

EP 0 421 552 A (STORK PMT) 10 April 1991 

US 3 803 669 A (DILLON J) 16 April 1974 

GB 2 095 973 A (COPE WHELON & CO LTD) 13 
October 1982 

EP 0.761 312 A (CAMSCO MFG CORP) 12 March 
1997 

GB 709 670 A (BETE FOG NOZZLE) 2 June 1954 


16,17,20 


FMn PCTASAftlO {eortinuaOon of ueond tlwal) (JUy 1M2) 


INTERNATIONAL SEARCH REPORT 

..formation on patent family members 


Inte ;nal Application No 

PCT/US 97/20764 


Patent document 
cited in search report 

Publication 
date 

Patent family 
member(s) 

Publication 
date 

EP 0100563 

A 

15-02-84 

US 4421277 A 

20-12-83 

FR 2150187 

A 

30-03-73 

AU 4518372 A 
BE 787281 A 
DE 2240434 A 
US 3737106 A 
US 3737105 A 

04- 10-73 
01-12-72 
22-02-73 

05- 06-73 
05-06-73 

US 5482503 

A 

09-01-96 

EP 0722665 A 
U0 9622025 A 

24- 07-96 

25- 07-96 

GB 662908 

A 


NONE 


EP 0492735 

A 

01-07-92 

NL 9002861 A 
CA 2058272 A 
DE 69100230 T 
IE 66162 B 
US 5199922 A 

16-07-92 
22-06-92 
25-11-93 
13-12-95 
06-04-93 

US 4557016 

A 

10-12-85 

NL 8204143 A,B, 
US RE34149 E 

16-05-84 
22-12-92 

EP 0421552 

A 

10-04-91 

NL 8902494 A 
US 5041054 A 

01-05-91 
20-08-91 

US 3803669 

A 

16-04-74 

NONE 


GB 2095973 

A 

13-10-82 

NONE 


EP 0761312 

A 

12-03-97 

US 5642861 A 
AU 4804996 A 
CA 2176888 A 

01- 07-97 
13-03-97 

02- 03-97 

GB 709670 

A 


NONE 




Form PCT/ISA/210 (patortt family armax) (July 1992) 


